Intrahepatic insulin exposure, intrahepatocellular lipid and regional body fat in nonalcoholic fatty liver disease.
Insulin is pivotal in regulating hepatic lipid synthesis, metabolism, and export. We tested the hypothesis that intrahepatic insulin exposure is an important determinant of intrahepatocellular lipid (IHCL), taking into account regional adiposity and both glucoregulatory and antilipolytic insulin sensitivity. We compared 21 European males with known nonalcoholic fatty liver disease (NAFLD) with 19 healthy male controls. Insulin sensitivity, secretion, and percentage hepatic extraction were derived from iv glucose tolerance test (IVGTT) glucose, insulin, and C-peptide concentrations. Intrahepatic insulin exposure was calculated as percentage hepatic insulin extraction multiplied by basal or IVGTT insulin secretion. IHCL was quantified by proton magnetic resonance spectroscopy. Total and regional adipose tissue was measured using whole body magnetic resonance imaging. Percentage hepatic extraction of newly secreted insulin differed between cases with NAFLD and controls at borderline significance (median, 76 vs. 83%; P = 0.07). Cases had higher intrahepatic insulin exposure than controls, both in the basal (34 vs. 18 pmol; P = 0.0002) and glucose-stimulated states (58 vs. 24 pmol; P = 0.01). IHCL was significantly related to both basal (r(s) = 0.62; P < 0.0001) and IVGTT intrahepatic insulin exposure (r(s) = 0.47; P = 0.002). As predictors of IHCL, both basal and IVGTT intrahepatic insulin exposure were dependent on the waist-to-hip ratio and homeostasis model assessment insulin resistance, but not on magnetic resonance imaging fat measures or IVGTT insulin sensitivity. Men with NAFLD have higher intrahepatic insulin exposure than controls. This correlates with IHCL, but the principal determinants of IHCL were fat distribution and hepatic rather than peripheral insulin resistance.